Differential Requirements for Centrioles in Mitotic Centrosome Growth and Maintenance.
Centrosomes, the predominant sites of microtubule nucleation and anchorage, coordinate spindle assembly and cell division in animal cells. At the onset of mitosis, centrioles accumulate microtubule-organizing pericentriolar material (PCM) in a process termed centrosome maturation. To what extent centrosome maturation depends on the continued activity of mitotic regulators or the presence of centrioles has hitherto been unclear. Using the C. elegans early embryo, we show that PCM expansion requires the Polo-like kinase PLK-1 and CEP192 (SPD-2 in C. elegans), but not its upstream regulator Aurora A (AIR-1), while maintenance of the PCM polymer depends exclusively on PLK-1. SPD-2 and PLK-1 are highly concentrated at centrioles. Unexpectedly, laser microsurgery reveals that while centrioles are required for PCM recruitment and centrosome structural integrity they are dispensable for PCM maintenance. We propose a model whereby centrioles promote centrosome maturation by recruiting PLK-1, but subsequent maintenance occurs via PLK-1 acting directly within the PCM.